The effect of thiopental and propofol on NMDA- and AMPA-mediated glutamate excitotoxicity.
Glutamate excitotoxicity has been implicated as an important cause of ischemic, anoxic, epileptic, and traumatic neuronal damage. Glutamate receptor antagonists have been shown to reduce anoxic, ischemic, and epileptic damage. The effects of thiopental and propofol on N-methyl-D-aspartate (NMDA) and alpha-amino-3-hydroxy-5-methyl-4-isoxazole proprionate (AMPA)-induced neuronal damage were investigated in this study. The Schaffer collateral pathway was stimulated, and a postsynaptic-evoked population spike was recorded from the CA1 pyramidal cell layer of rat hippocampal slices. The recovery of the population spike amplitude was an indicator of neuronal viability. The duration of NMDA (25 microM) or AMPA (15 or 10 microM) treatment was 10 min. Thiopental (600 microM), propofol (112 microM), or the vehicle was present 15 min before, during, and 10 min after the NMDA or AMPA treatment. Thiopental prolonged the time required to completely block the population spike after the addition of NMDA or AMPA. Thiopental improved the recovery of the population spike after 25 microM NMDA (79% vs. 44%) and 15 microM AMPA (50% vs. 15%). Propofol worsened the recovery of the population spike from NMDA-induced damage. The recovery was 8% with propofol compared with 40% with NMDA alone. Propofol did not significantly alter the AMPA-induced neuronal damage. Thiopental attenuates NMDA- and AMPA-mediated glutamate excitotoxicity. This may be one way barbiturates reduce anoxic, ischemic, and epileptic damage. Propofol enhances NMDA-induced neuronal damage. These results demonstrate that thiopental and propofol have different properties with respect to glutamate excitotoxicity.